Of 



PATENT 




104,733 



r^GIFIGATION 



SPE 



Application Date, Mar. 15, 1916. No. 3869/16. 
Complete Left, Aug. 29, 1916. 
Complete Accepted, Mar. 13, 1917. 



PROVISIONAL SPECIFICATION. 

Improvements in Stationary Contacts for Electric Switches or 

Circuit Breakers. 

I, Kkkderick Breheton Holt, of Greenfield Form, Antrobus, near North- 
uirli, in the County of Chester, Electrical Engineer, do hereby declare the 
mil in c. of this invention to be as follows: — 

This invention relates to electric switches and circuit breakers and in 
'» iHii'livuIar to fixed contacts for these devices which are made of metal strip 
liriit to substantially a (J-shape, the parallel limbs of the strip passing through 
I switch base or support so as to be connected to circuit conductors on the 
Hide of the base remote from the operative face of the contact. Contacts of tbis 
description are described in the Specifications of British Letters Patent 
in numbered 28,74G of 191 3 and 3001 of 1915, 

The present invention has for its object to improve and cheapen the con- 
struction of these contacts, to increase the insulation of the contact from the 
hase and further, in the case of oil switches, to provide for carrying the insu- 
lation below the level of the oil so as to prevent any possibility of short-circuit- 
id ing taking place between adjacent contacts along the oil surface. 

In carrying out Hie. invention the parallel limbs of the contact are brought 
close together sn as to pass through a single orifice in the switch base and they 
may, if desired, bo surrounded with an insulating sleeve at this point. The 
following court mM inn is employed for clamping the contact firmly to the 
20 .sleeve and for preventing it moving relatively to the switch base. Two clamps 
are provided niilside of the insulating sleeve with transverse bolts arranged 
to draw the parallel limbs of the contact together and at this point between 
said parallel limbs one or more roughened pieces of metal or other suitable 
means such ns a piece of metal with projections fitted to correspond with 
25 rrcrssrs in the parallel limbs may be provided so that ns the clamping bolts 
arc screwed up I he limbs of the contact will be gripped between said pieces of 
metal and the clamping jaws, the insulating sleeve yielding sufficiently to 
iM'rinifl I he pressure to be transmitted therethrough. The clamps may then 
he hulled (o the switch base by bolts passing in a direction perpendicular to 
30 flu* bans verso clamping bolts and the contact with its insulating sleeve may 
ili us \w fi mil v and securely attached to the switch base. 

Tin's method of securing the clamps to the contacts for the purpose of attach- 
ing the hitter In the switch base may obviously be used where an insulating 
sleeve is no! provided. 
35 Where the insulating sleeve is of an unyielding and rigid material, such as 
porcelain for example, which is not adapted to transmit pressure from the 
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clamps to the contact strip, the following construction is adopted. Clamps 
are provided at each end of the sleeve, those at one end having secured thereto 
steel knife edges which cut into the contact strips when the clamping jaws are 
drawn together. The contact strips in this case may, or may not, he pro- 
vided with distance pieces of roughened metal as hereinbefore described, but 5 
where these pieces are omitted the strips will be brought into close contect or 
separated by a strip of paper if desired so as to reduce the eddy current losses 
in the contacts. After one pair of clamps have been firmly secured to the 
contact the insulating sleeve is slipped on. then preferably a spring washer 
and finally a second clamp, the jaws of which are first loosely drawn together 10 
and then bolts passing longitudinally through the sleeve and through both 
clamps are screwed up to draw the clamps together and firmly <rrip the sleeve 
so as to securely attach it to the contact strips. The second clamp is finally' 
tightened up to the contact strips in its turn. The attachment of the insulat- 
ing sleeve to the switch base may be carried out in the ordinary manner and 15 
needs no description. 

It is convenient with insulating sleeves for hijrh voltages to make them rf 
cylindrical form. In such a case where the contact is made of two cr more 
strips placed side by side so as to give the necessary contact area, said strips 
are bent and their parallel limbs are interlaced so as to avoid losses due to skin 20 
effect in the contacts when used for alternating current circuits especially 
when these are of large capacity. When used for oil switches the insulating 
sleeve may conveniently be made sufficiently loner to dip below the surface of 
the oil and thereby prevent the possibility of short-circuits between adjacent 
contacts. * 25 

Dated the 15th day of March, 1916. 

F. W. Le TALI,, 
Chartered Patent Agent, 
2, Norfolk Street, Strand, London, W.C., 

Agent for the Applicant. 30 



COMPLETE SPECIFICATION. 

Improvements in Stationary Contacts for Electric Switches or 

Circuit Breakers. 

I, Frederick Bhkreton Holt, of Greenfield Farm, Antrobus, near North, 
wich, in the County of Chester, Electrical Engineer, do hereby declare the 35 
nature of this invention and in what manner the same is to be performed, to be 
particularly described and ascertained in and by the following statement: — 

This invention relates to electric switches and circuit breakers and in 
particular to fixed contacts for these devices which are made of metal strip 
bent to substantially a U -shape, the parallel limbs of the strip passing through 40 
the switch base or support so as to be connected to circuit conductors on the 
side of the base remote from the operative face of the contact. Contacts of this 
description are described in the Specifications of British Letters Patent 
numbered 28,746 of 1913 and 3001 of 1915. 

The present invention has for its object to improve and cheapen the c;ou- 45 
struction of these contacts, to increase the insulation of the contact from the 
base and further, in the case of oil switches, to provide for carrying the insu- 
la! ion below the level of the oil so as to prevent any possibility of short-circuit- 
ing inking place between adjacent contacts along the oil surface. 
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In order that the natuie of the invention may be clearly understood it will 
now bo described with reference to the accompanying drawing, in which Fig. 1 
in n view in elevation of one form of fixed contact constructed in accordance 
\s\lU the invention. Fig. 2 is a similar view of the same taken at right angles; 
■'» In Kip. 1. Fig. 3 is an elevation and Fig. 4 a plan of a detail hereinafter 
explained. Fig. 5 is an elevation partly sectional; Fig. G is a sectional view- 
on I lie line VI— VI of Fig. 5 and Fig. 7 is a section on the line VII— VII of 
Kig. 5 illustrating another embodiment of the invention. Figs. 8 and 9 are 
views hereinafter explained of parts of the construction shown in Figs. 5 and 6. 
1<> Iml'*. 7 to 9 are drawn to an enlarged scale. 

Referring now to Figs. 1 to 4, the contact consists of a number of strips l r 2, 
tl # l f 5 placed side by side bent to a U -shape and having their parallel limbs 6 
to 10 brought close together so as to pass through a single orifice in the switch 
Iihkc 11. Said limbs 6 to 10 are surrounded by a sleeve 12 of insulation, such 
Ui n> micanite for example, and two clamps 13, 14 of a channel shape in cross 
wlion, one on either side of the sleeve 12, are provided with bolts 15, 16 by 
means of which the sleeve and strips are clamped firmly together. Th'e 
rclfrea 17 of the clamps are carefully rounded where they engage with the 
wwre 12 and between the parallel limbs of the strips roughened plates of 
*° iijetal 18 are provided, so that as the clamping bolts 15, 16 are screwed up the 
parallel limbs of the contact will be gripped between said plates and the 
clamps, the insulating sleeve yielding sufficiently to permit the pressure to 
l>c transmitted therethrough. One of the piece's of metal 18 is thown in 
elevation and plan in Figs. 3 and 4 respectively. The clamps 13 and 14 are 
bolted to the switch base 11 by bolts 19 by which means the contact with its 
insulating sleeve is firmly and securely attached to said base. 

This method of securing the clamps to the contact for the purpose of attach- 
ing the latter to the switch base may be used where an insulating sleeve is not 
provided in which the edges 17 of the clamps need not be rounded and the 
•"<> plates 18 may be omitted if desired. 

In Figs. 5, 6, 7, 8 and 9 the invention is shown applied to a contact pro- 
vided with a sleeve of unyielding and rigid material, such as porcelain for 
example, which is not adapted to transmit pressure from the clamps to the 
strips forming the contact. In the particular design illustrated wbich ]> 
.V> adapted for use where a substantially cylindrical sleeve having a cylindrical 
bore is employed each contact consists of three strips 20, 21, 22 and the parallel 
limbs of the strips are bent in such a manner as to conveniently fit within the 
cylindrical bore. As shown, the middle strip 21 is provided w^ith straight 
limbs, the outer strips 20, 22 h aving the narallel limbs bent inwards so as to 
**° lie alongside those of the middle strip. The insulating sleeve 23 is supported 
from the switch base by means of a supporting ring 24 secured thereto in any 
suitable and well known manner. At the ends of the sleeve caps or 
washers 25, 26 are provided, a plan view of the washer 2G Wing shown in 
Fig. 8 in which 27 is a rectangular orifice through which the parallel limbs of 
•Ifi the strips 20, 21, 22 are passed. Substantially |J-sbaped clamps 28, 29 and 
30, 31 of similar form are provided at each end of the sleeve, those at the 
lower end, a plan view of which i s shown in Fig. 9, being provided with a pair 
of steel knife edged plates 32 secured by screws 33 or other suitable means so 
that the strips are firmly gripped between said plates when the transverse 
r >0 holts 34 are screwed up. Said clamps 30 and 31 at the lower end of the sleeve 
are furthermore provided with pins 35 which engage with a transverse recess 36 
in the lower end of said sleeve so as to prevent rotation of the contact relatively 
thereto, the washer 25 being suitably bent to fit said transverse channel. In 
assembling the parts, the lower clamp is preferably secured in position on the 
55 contact, the parallel limbs are then passed through the insulating sleeve 23 
and the washer 2G at the upper end thereof, a spring washer 37 is then placed 
in position afld tjie upper pair of clamps 28, 29 loosely slipped over the ends 
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of the parallel strips ; long-it udiual bolts :JS ; 39 passing rough suiUi"i!e> 
orifices 40 in the upper and lower clamps are then tightened so that the slecvo 
is firmly gripped between said clomps after which the transverse bolts*. -*4 of 
the upper pair of clamps are tightened on the strips holding the same firmly 
in place. 5 

In the arrangement shown in Figs. 5 and (> plates of roughened metal similar 
to those described with reference to Figs. 1 and 2, and shown iu Figs. 3 and 4, 
may be provided between the contact strips, and in cither form wheie these 
pieces arc omitted the strips will be brought into close contact but may be 
separated by strips of paper so as to reduce the eddy current losses in the con- 10 
tacts. Where the contacts are to be employed in alternating current circuits 
and especially when these are of large eapaeit}*, the parallel limbs of the 
strips may be interlaced so as to avoid losses due to skin effect. In cases whcie 
the contacts are designed ior oil switches the insulating sleeve 12 in Fig. 1 
and 23 in Fig. 5 may be conveniently made sufficiently long to dip below the 15 
surface of the oil and thereby prevent tbe possibility of bbort circuits between 
adjacent contacts. 

The number and dimensions of the strips forming a contact will obviously 
depend on the required current carrying capacity and tbe invention is not 
limited to the number shown. 20 

The contacts may *nd usually will be provided with auxiliary contacts of a 
suitable tyne and it will be understood that the invention is not limited to con- 
tacts in which the strips are bent to the precise shape shown in tbe drawings. 

Having now particularly described and asce rtained tbe nature of my said 
invention, anil in what manner the same is lo be performed, I declare that 25 
what I claim is: — 

1 . For electric switches and circuit breakers, fixed contacts made of metal 
strips which are bent so as to form two or more parallel limbs passing through 
a single orifice in the switch base or support, said parallel limbs being clamped 
together by clamps provided with clamping holts in a direction perpendicular 30 
to the axis of the parallel limbs of the contacts. 

2. For a switch or circuit breaker a fixed contact formed of strips and 



and 2 of tbe accompanying drawing either with or without the insulating 
sleeve 12 and with or without the distance pieces 18. 

3. For a switch or circuit breaker, a fixed contact constructed substantially 
as described with reference to Figs. 5 to 9 of the accompanying drawings. 

Dated the Twenty-ninth day of August, 191G. 




F. W. Lk TALL, 
Chartered Patent Agent, 
2, Norfolk Street, Strand, London, W.C., 
Agent for the Applicant. 
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